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1
HEATABLE HAIR ROLLERS

TECHNICAL FIELD

The technology described herein relates to heatable hair
rollers and methods of using the same.

BACKGROUND

Heated hair rollers create long-lasting curls, but the hot
rollers are painful to the touch and therefore difficult, uncom-
fortable, and sometimes dangerous to use. Curling irons are
more comfortable to hold, but users often accidentally burn
themselves or others with hot irons, and the curls that irons
create usually do not last as long as curls produced from
heated hair rollers.

The information included in this Background section of the
specification, including any references cited herein and any
description or discussion thereof, is included for technical
reference purposes only and is not to be regarded as subject
matter by which the scope of the invention as defined in the
claims is to be bound.

SUMMARY

The technology disclosed herein relates to heatable hair
rollers. The heatable hair roller may be used to comfortably
and safely create curled tresses. The heatable hair roller com-
prises a roller shell and a removable heatable rod. The roller
shell is wound into the hair before the roller shell has been
heated, which avoids discomfort, pain, and burning associ-
ated with touching hot rollers. The heatable rod fits into a
cavity in the roller shell. An insulated grip on the heatable rod
allows the user to safely and comfortably insert the heated
heatable rod without burning the skin. A rod attachment in the
roller shell secures the roller shell to the heatable rod. In some
embodiments, the heatable rod comprises an opposing rod
attachment that is compatible with the roller attachment and
helps secure the roller shell to the heatable rod.

In some embodiments, a roller strap is provided with the
roller shell and heatable rod. The roller strap secures the roller
shell, with or without an inserted heatable rod, to auser’s hair.

In some embodiments, a roller shell comprises a thermally
conductive filler, which allows the outside diameter of the
roller shell to be increased while the diameter of the roller
shell cavity remains the same. One size of heatable rod can
thus be used to heat roller shells with a variety of diameters.

In some embodiments, an expansion sleeve is provided
with the roller shell and heatable rod. The expansion sleeve
fits over a heatable rod and increases the effective outer diam-
eter of the heatable rod. In some embodiments, one or both of
the heatable rod and expansion sleeve comprise a sleeve
attachment, which secures the expansion sleeve to the heat-
able rod. With an expansion sleeve, one size of heatable rod
can be used to heat roller shells with a variety of diameters.

In some embodiments, a heating unit is provided with the
roller shells and heatable rods. The heating unit comprises a
plurality of posts that heat the heatable rods. The heating unit
also comprises controls and function indicators that turn the
heating unit on and off, select a temperature, and indicate
when a selected temperature has been reached.

In one implementation, a method for using the heatable
hair rollers, such as to curl hair, is provided. The roller shells
are wound into the hair before they have been heated, which
avoids discomfort, pain, and burning associated with touch-
ing hot rollers. Roller straps secure the roller shells to the hair.
After the heatable rods have been heated on the posts of the
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heating unit, they are inserted into the roller shells and heat
the roller shells. After the heatable rods and roller shells have
cooled, both are removed from the hair, leaving curled tresses.

In another method for using the heatable hair rollers, the
heatable rods are removed from the roller shells after partially
or completely cooling, are re-heated in the heating unit, and
are re-inserted in the roller shells, which have remained
secured to the head. Longer-lasting curls are thereby pro-
duced. In another method, a reheated heatable rod is inserted
into a roller shell that has not yet been heated. A number of
roller shells greater than the number of heatable rods are
thereby heated.

In another method for using the heatable hair rollers, an
expansion sleeve is applied over the heatable rod before the
heatable rods are heated. The expansion sleeve with heatable
rod is used with larger diameters of roller shells, thereby
creating bigger, looser curls than smaller diameters of roller
shells.

This Summary is provided to introduce a selection of con-
cepts in a simplified form that are further described below in
the Detailed Description. This Summary is not intended to
identify key features or essential features of the claimed sub-
ject matter, nor is it intended to be used to limit the scope of
the claimed subject matter. A more extensive presentation of
features, details, utilities, and advantages of the present
invention as defined in the claims is provided in the following
written description of various embodiments of the invention
and illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front isometric view of a heatable hair roller
according to one embodiment.

FIG. 2 is a front isometric view of a roller shell of the
heatable hair roller of FIG. 1.

FIG. 3 is a rear isometric view of the roller shell of FIG. 2.

FIG. 4 is an elevation view in cross section taken along line
4in FIG. 2.

FIG. 5 is a front isometric view of a heatable rod of the
heatable hair roller of FIG. 1.

FIG. 6 is a rear isometric view of the heatable rod of FIG.
5.

FIG. 7 is an elevation view in cross section taken along line
7 in FIG. 5.

FIG. 8A is atop isometric view of a rod attachment accord-
ing to one embodiment.

FIG. 8B is a top isometric view of a roller attachment
according to one embodiment.

FIG. 9 is an elevation view in cross section taken along line
9in FIG. 1.

FIG. 10 is atop isometric view of a roller strap according to
one embodiment.

FIG. 11 is a bottom isometric view of the roller strap of
FIG. 10.

FIG. 12 is a front isometric view of the roller strap of FIG.
10 secured to the roller shell of FIG. 2.

FIG.13 is anisometric view in cross section of a roller shell
according to another embodiment.

FIG. 14 is front isometric view of heatable rod according to
another embodiment.

FIG. 15 is rear isometric view of an expansion sleeve
according to one embodiment.

FIG. 16 is rear isometric view of the expansion sleeve of
FIG. 15 being applied to the heatable rod of FIG. 14.

FIG. 17 is a front isometric view of a heating unit according
to one embodiment.
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FIG. 18 is a bottom plan view of the heating element of
FIG. 17.

FIG. 19 is a schematic of the heatable hair roller of FIG. 1
and the roller strap of FIG. 10 used in a user’s hair.

DETAILED DESCRIPTION

Heatable hair rollers are disclosed herein. The heatable hair
rollers may be generally understood as having roller shells
with removable heatable rods. The roller shells are comfort-
ably secured to human hair before the roller shells have been
heated, without the risk of heating or burning the skin of the
fingers, hands, head, face, or elsewhere. The heatable rods
heat the roller shells by heat transfer. The heated roller shells
in turn heat the hair to which they are secured, thereby form-
ing a curl in the hair. The heatable rods are reliably secured to
the roller shells, but are also easy to insert into and remove
from the roller shells as desired.

Insome implementations, roller straps that secure the roller
shell to the user’s hair are provided. In some implementa-
tions, expansion sleeves that increase the effective outer
diameter of the heatable rods are provided to permit one size
of heatable rod to be compatible with various sizes of roller
shells. In some implementations, the heatable hair rollers are
provided with a heating unit for heating the heatable rods.

FIGS. 1-7 depict one exemplary embodiment of a heatable
hair roller 100. The heatable hair roller 100 comprises a
heatable rod 122 releasably secured to a roller shell 102.

FIGS. 2 & 3 depict one exemplary embodiment of a roller
shell 102. The roller shell 102 comprises a substantially cylin-
drical bobbin portion 120. In some embodiments, the outside
of the bobbin portion 120 may be substantially smooth. In
some embodiments, the outside of the bobbin portion 120
may be formed with bumps or ridges (not shown), which may
help to hold the roller shell 102 in the user’s hair. The bobbin
portion 120 may have any outer diameter to provide different
curl diameters. For example, the bobbin portion 120 may be
0.5 inch, 0.75 inch, 1.0 inch, 1.25 inches, 1.5 inches, 1.75
inches, 2.0 inches, 2.25 inches, 2.5 inches, 2.75 inches, or 3.0
inches in diameter.

One or both ends of the roller shell 102 may form a flange
108. The diameter of each flange 108 may be the same or
different. The diameter of a flange 108 on one or both ends of
the roller shell 102 may be greater than the diameter of the
bobbin portion 120. The diameter of a flange 108 on one or
both ends of the roller shell 102 may be sufficient to allow a
user’s fingers to grip or hold the flange(s) 108. The flange 108
may curve outward from the diameter of the bobbin portion
120 to the outer diameter of the flange 108. The flange 108
may further help hold the user’s hair on the roller shell 102
and prevent it from sliding off the lateral ends thereof.

The flange 108 may comprise any number of teeth 110a.
Theteeth 110a may be substantially evenly spaced around the
distal interior edge of the flange 108. The teeth 110a may be
any size and shape know in the art including, but not limited
to, substantially pyramidal or hemispherical. The teeth 110a
may help secure the roller shell 102 to a roller strap 160, as
described below.

One end of the roller shell 102 is a closed end 104. The
other end of the roller shell 102 is an open end 105. The open
end 105 comprises a roller opening 106. The roller opening
106 may be substantially circular. The roller opening 106 may
be wide enough to accept aheatable rod 122. In some embodi-
ments, the roller opening 106 is wide enough to accept an
expansion sleeve 290, as described below.

In some embodiments, some or all of the bobbin portion
120, flange 108, teeth 1104, and closed end 104 are integrally
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molded to form the roller shell 102. In some embodiments,
some or all of the bobbin portion 120, flange 108, teeth 1104,
and closed end 104 are separate pieces secured together by
any means know in the art, such as gluing or bonding.

FIG. 4 depicts a cross-section of the roller shell 102 accord-
ing to one exemplary embodiment. The roller shell 102 may
bemade (e.g., by molding) of athermally conductive material
116 with good heat transfer properties or it may be double-
walled with a thermally conductive filler material in between.
The roller shell 102 has an outer wall 112 and inner wall 114.
Each wall 112, 114 may be any thickness. The outer wall 112
may define the exterior of at least the bobbin portion 120 of
the roller shell 102. The outer wall 112 may also define the
exterior of one or more flanges 108 of the roller shell 102. The
inner wall 114 may extend the length of the inside of the
bobbin portion 120. The inner wall 114 may also extend into
the inside of one or more flanges 108. The inner wall 114 may
extend to or along the inside of the closed end 104. The inner
wall 114 may extend to the roller opening 106. The inner wall
114 may surround and define a roller cavity 118. The roller
cavity 118 is configured to receive the heatable rod 122.

If double-walled, the outer wall 112 and inner wall 114
may define an annular space between the outer and inner
walls 112, 114 that is filled with a heat conductive filler
material. The thermally conductive material 116 or the com-
bination of the outer wall 112, inner wall 114, and the filler
material may be constructed of one or more known thermally
conductive materials. For example, the thermally conductive
material 116 may be boron nitride, silica, a metal, such as
aluminum, a plastic, a polymer, an epoxy, or an elastomer,
such as a thermoplastic elastomer or resin. A thermoplastic
elastomer or resin may be, for example, a block copolymer,
butadiene, ethylene propylene, isoprene, polystyrene, poly-
isoprene, polycarbonate, polypropylene, propylene, or any
combination thereof. The thermally conductive material 116
or the combination of the outer wall 112, inner wall 114, and
the filler material may also be constructed of any one or more
known heat-retaining materials. The outer wall 112, inner
wall 114, and filler material may be constructed of the same or
different materials. For example, the outer wall 112 may be
constructed of a plastic and the filler material may be con-
structed of a metal or vice versa.

The roller shell 102 may include a rod attachment 140. The
rod attachment 140 is configured to releasably secure the
roller shell 102 to a heatable rod 122 as described below. In
some implementations, the rod attachment 140 is substan-
tially spool-shaped (see FIG. 8A). The rod attachment 140
may have a generally disk-shaped inner portion 142. The rod
attachment 140 may have a generally disk-shaped outer por-
tion 146. The inner portion 142 and outer portion 146 may
have the same diameter or may have different diameters. Each
diameter is less than the diameter of the corresponding flange
108. A recessed portion 144 may be defined by an annular
recess between the inner portion 142 and the outer portion
146 of the rod attachment 140. The recessed portion 144 may
have a smaller diameter than that of the inner portion 142 or
the outer portion 146.

The rod attachment 140 may be constructed as a single
piece. For example, the inner portion 142, outer portion 146,
and recessed portion 144 may be formed (e.g., molded or
milled) of a single material. Constructing a rod attachment
140 as a single piece may help create a durable rod attachment
140. As another example, the rod attachment 140 may be
constructed of two or more pieces secured together by any
means known in the art. For example, any two of or all of three
of the inner portion 142, outer portion 146, and recessed
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portion 144 may be constructed as separate pieces and may be
glued, welded, or otherwise fastened together.

In some implementations, part or all of the rod attachment
140 is constructed of a magnet or of one or more magnetic
materials. In one embodiment, the rod attachment 140 may be
a single magnet or single piece of magnetic material. In
another embodiment, at least the inner portion 142 is a mag-
net or magnetic material.

The rod attachment 140 may be positioned on the inside of
the roller shell 102, at or near the closed end 104, such as at or
near a flange 108. The inner portion 142 of the rod attachment
140 may face towards the roller cavity 118 and may form the
distal end of the roller cavity 118. The rod attachment 140
may be secured at or near the closed end 104 by any means
known in the art. In the embodiment depicted in FIG. 4, the
rod attachment 140 is molded into a portion of the roller shell
102. For example, the roller shell 102 may be insert molded
around the rod attachment 140 whereby the material of the
roller shell 102 fills the annular recess between the inner
portion 142 and the outer portion 146 surrounding the
recessed portion 144. In another embodiment, at least a por-
tion of the roller shell 102, such as the inner wall 114, may be
crimped to secure the rod attachment 140. In another embodi-
ment, at least a portion of the rod attachment 140 is glued or
otherwise adhered to a portion of the inside of the roller shell
102. For example, at least the outer portion 146 of the rod
attachment 140 may be glued to the closed end 104 or the
inside of a flange 108. The recessed portion 144 and/or the
sides of the inner portion 142 may also be glued or adhered to
the roller shell 102.

FIGS. 5 & 6 depict one embodiment of a heatable rod 122.
The heatable rod 122 may comprise a substantially cylindri-
cal body portion 130. The heatable rod 122 is configured to fit
inside the roller cavity 118 of the roller shell 102, and to be
releasably secured to the roller shell 102. The diameter of the
body portion 130 is at least fractionally less than the diameter
of the roller cavity 118 into which the heatable rod 122 may
fit, as described below.

One end of the heatable rod 122 is a closed end 124. The
closed end 124 may comprise a grip 128 that extends outward
therefrom. The grip 128 may be any shape and size that is
graspable and holdable by human fingers. For example, the
grip 128 may be tab-shaped, as shown in FIGS. 5 & 6. In
another embodiment, the grip 128 is knob-shaped. The grip
128 may be constructed of one or more heat-resistant or
non-heat-conductive, thermally insulating materials. The
grip 128 may allow a user to comfortably and safely hold a
heated heatable rod 122 without burning the skin.

The other end of the heatable rod 122 is an open end 125.
In some embodiments, the open end 125 comprises a roller
attachment 150. In some implementations, the roller attach-
ment 150 is substantially spool-shaped (see FIG. 8B). The
roller attachment 150 may have a generally ring-shaped outer
portion 152 and a generally ring-shaped inner portion 156.
The outer portion 152 and inner portion 156 may have the
same outer diameters 153 or may have different diameters.
The outer portion 152 and inner portion 156 may have the
same inner diameters 157 or may have different diameters.
Each inner diameter 157 is at least fractionally greater than
the diameter of a heating element post 174 as will be dis-
cussed further below. A recessed portion 154 may be posi-
tioned between the outer portion 152 and the inner portion
156 of the roller attachment 150. The recessed portion 154
may be substantially ring-shaped. The inner diameters 157 of
each of the outer portion 152, inner portion 156, and recessed
portion 154 may be aligned to form a rod opening 126. The
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rod opening 126 may be substantially cylindrical. The rod
opening 126 may be wide enough to accept a post 174, as
described below.

The roller attachment 150 may be constructed of a single
piece. For example, the outer portion 152, inner portion 156,
and recessed portion 154 may be formed (e.g., molded or
milled) of a single material. Constructing a roller attachment
150 of a single piece may help create a durable roller attach-
ment 150. As another example, the roller attachment 150 may
be constructed of two or more pieces secured together by any
means known in the art. For example, any two of or all of three
of the outer portion 152, inner portion 156, and recessed
portion 154 may be constructed as separate pieces and may be
glued, welded, or otherwise fastened together.

In some implementations, part or all of the roller attach-
ment 150 is constructed of a magnet or of one or more mag-
netic materials. In one embodiment, the roller attachment 150
may be a single magnet or single piece of magnetic material.
In another embodiment, at least the outer portion 152 is a
magnet or magnetic material.

With reference to FIG. 7, the roller attachment 150 may be
positioned on the inside of the heatable rod 122, at or near the
open end 125. The inner portion 156 of the roller attachment
150 may be positioned towards the rod cavity 138. The outer
portion 152 of the roller attachment 150 may be positioned
towards the open end 125. The roller attachment 150 may be
secured at or near the open end 125 by any means known in
the art. In the embodiment depicted in FIG. 7, the roller
attachment 150 is molded into a portion of the heatable rod
122. For example, the heatable rod 122 may be insert molded
around the roller attachment 150. In another embodiment, at
least a portion of the heatable rod, such as the outer wall 132,
may be crimped to secure the roller attachment 150. In
another embodiment, at least a portion of the roller attach-
ment 150 may be glued or otherwise adhered to a portion of
the inside of the heatable rod 122. For example, at least the
inner portion 156 of the roller attachment 150 may be glued at
or near the open end 125. The recessed portion 154 and/or the
sides of the outer portion 152 may also be glued or adhered to
the heatable rod 122.

In some embodiments, some or all of the body portion 130,
closed end 124, grip 128, and roller attachment 150 are inte-
grally molded to form the heatable rod 122. In some embodi-
ments, some or all of the body portion 130, closed end 124,
grip 128, and roller attachment 150 are separate pieces
secured together by any means know in the art, such as gluing
or bonding.

With further reference to FIG. 7, the heatable rod 122 may
bemade (e.g., by molding) of athermally conductive material
136 with good heat transfer properties or it may be double-
walled with a thermally conductive filler in between. The
heatable rod 122 has an outer wall 132 and inner wall 134.
Each wall 132, 134 may be any thickness. The outer wall 132
may define the exterior of at least the body portion 130 of the
heatable rod 122. The outer wall 132 may extend to the roller
attachment 150 or to the open end 125. The inner wall 134
may extend to the roller attachment 150 or to the open end
125. The inner wall 132 may surround and define a rod cavity
138. The rod cavity 138 is configured to receive a post 174.

If double-walled, the outer wall 132 and inner wall 134
may define an annular space between the outer and inner
walls 132, 134 that is filled with a heat conductive filler
material. The thermally conductive material 136 or the com-
bination of the outer wall 132, inner wall 134, and the filler
material may be constructed of one or more known thermally
conductive materials. For example, the thermally conductive
material 136 may be boron nitride, silica, a metal, such as
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aluminum, a plastic, a polymer, an epoxy, or an elastomer,
such as a thermoplastic elastomer or resin. A thermoplastic
elastomer or resin may be, for example, a block copolymer,
butadiene, ethylene propylene, isoprene, polystyrene, poly-
isoprene, polycarbonate, polypropylene, propylene, or any
combination thereof. The thermally conductive material 136
or the combination of the outer wall 132, inner wall 134, and
the filler material may also be constructed of any one or more
known heat-retaining materials. The outer wall 132, inner
wall 134, and filler material may be constructed of the same or
different materials. For example, the outer wall 132 may be
constructed of a plastic and the filler material may be con-
structed of a metal or vice versa.

FIGS. 1 & 9 depict one embodiment of a heatable hair
roller 100 with the heatable rod 122 inserted into the roller
shell 102. In the depicted embodiment, the length of the body
portion 130 ofthe heatable rod 122 is approximately the same
as the length of the bobbin portion 120 of the roller shell 102.
In other embodiments, the length of the body portion 130 of
the heatable rod 122 is longer than or shorter than the length
of the bobbin portion 120 of the roller shell 102. When the
heatable rod 122 is fully inserted into the roller shell 102, the
closed end 124 of the heatable rod 122 may be flush with the
plane of the open end 105 of roller shell 102, or the closed end
124 may sit above or below the plane of the open end 105 of
the roller shell 102. When the heatable rod 122 is fully
inserted into the roller shell 102, the grip 128 of the heatable
rod 122 extends beyond the plane of the open end 105 of the
roller shell 102. This configuration exposes the grip 128 so it
can be grasped when inserting or removing the heatable rod
122 from the roller shell 102.

The heatable rod 122 fits inside the roller cavity 118. The
outer circumference of the heatable rod 122 is at least frac-
tionally less than the circumference of the roller cavity 118.
The heatable rod 122 may fit closely or snugly inside the
roller cavity 118. A snug fit may improve heat transfer
between the heatable rod 122 and the roller shell 102 com-
pared to a loose fit.

The heatable rod 122 is releasably secured to the roller
shell 102. The heatable rod 122 may be releasably secured at
arod attachment 140. The heatable rod 122 may be releasably
secured by any means known in the art. In one embodiment,
the heatable rod 122 is constructed of metal and the rod
attachment 140 is constructed of a magnet or magnetic mate-
rial. The heatable rod 122 is secured to the rod attachment 140
by magnetic attraction between the metal of the heatable rod
122 and the magnet of the rod attachment 140.

In another embodiment, the heatable rod 122 comprises a
roller attachment 150. The roller attachment 150 and rod
attachment 140 are operationally compatible. For example,
the roller attachment 150 may be constructed of metal and the
rod attachment 140 may be constructed of a magnet or mag-
netic material. The roller attachment 150 may be secured to
the rod attachment 140 by magnetic attraction between the
metal of the roller attachment 150 and the magnet of the rod
attachment 140. The face of the inner portion 142 of the rod
attachment 140 distal to the outer portion 146, and the face of
the outer portion 152 of the roller attachment 150 distal to the
inner portion 156 may be complementarily shaped. For
example, each face may be substantially flat. The comple-
mentary shape may help to improve the security of the con-
nection between the roller attachment 150 and the rod attach-
ment 140.

In another example, the roller attachment 150 is con-
structed of a magnet or magnetic material and the rod attach-
ment 140 is constructed of a magnet or magnetic material.
The roller attachment 150 is secured to the rod attachment
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140 by magnetic attraction between the roller attachment 150
and the rod attachment 140. The face of the inner portion 142
of'the rod attachment 140 distal to the outer portion 146, and
the face of the outer portion 152 of the roller attachment 150
distal to the inner portion 156 may be complementarily
shaped. For example, each face may be substantially flat. The
complementary shape may help to improve the security ofthe
connection between the roller attachment 150 and the rod
attachment 140.

In a further example, the roller attachment 150 may com-
prise a key and the rod attachment 140 may comprise a
complementarily-shaped slot. The roller attachment 150 may
be releasably secured to the rod attachment 140 by seating the
key of the roller attachment 150 into the slot of the rod
attachment 140. Rotating the heatable rod 122 in one direc-
tion may lock the key into the slot, and rotating the heatable
rod 122 in the opposite direction may release the key from the
slot.

In a still further example, the roller attachment 150 may
comprise an annular boss and the rod attachment 140 may
comprise a complementarily-shaped recess. The roller
attachment 150 may be releasably secured to the rod attach-
ment 140 by snap-fitting the boss of the roller attachment 150
into the recess of the rod attachment 140.

Theroller shell 102 may be secured to the user’s hair by any
means known in the art including pins, clips, and straps. In
some implementations, a roller strap 160 is provided with the
roller shell 102 and heatable rod 122. The roller strap 160 may
secure the roller shell 102, with or without the heatable rod
122 inserted, to a user’s hair.

In the embodiment depicted in FIGS. 10 & 11, the roller
strap 160 comprises a band 162. The band 162 may be con-
structed of any stretchable, extensible, and/or soft material.
Stretchable materials include, for example, elastic, elastane,
or nylon. In the construction and use of the roller strap 160, a
material that is stretchable may help secure the roller strap
160 to a roller shell 102.

The band 162 may be any length when relaxed. For
example, the band 162 may be shorter than the length of the
bobbin portion 120 of a roller shell 102. The band 162 may be
a different, longer length when stretched. For example, as
shown in FIG. 12, the band 162 may be approximately the
length of the bobbin portion 120 of a roller shell 102 when it
is applied to a roller shell 102.

The band 162 may be partially or completely covered by a
soft or spongy material. The material may be any natural or
synthetic fabric such as cotton, microfiber, polyester, or vis-
cose, or may be foam, for example, polyethylene foam. The
material may be of any thickness. Multiple roller straps 160
may be provided with bands 162 covered by different thick-
ness of soft or spongy material. In the construction and use of
the roller strap 160, a material that is soft or spongy may
prevent the band 162 from getting caught on the user’s hair
and/or may help prevent the band 162 from making a tempo-
rary crease or crimp in the user’s hair. A material that is
spongy may also help secure hair to the roller shell 102.
Thicker spongy material may help secure fine or thin hair to
the roller shell 102 better than thinner spongy material.

Theband 162 may be flanked on one or both ends by ahook
164. The hook 164 may be any material known in the art, such
as metal or plastic. The hook 164 may be any size and shape
known in the art. For example, as shown in FIGS. 10 and 11,
each hook 164 is curved. As shown in FIG. 12, each hook 164
is deep enough to fit over or around a flange 108 of a roller
shell 102. Each hook 164 may help secure a roller strap 160 to
a roller shell 102.
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In some embodiments, one or more hooks 164 are provided
with teeth 1105. The teeth 1105 may be positioned on the
inside surface of the hook 164. The teeth may be positioned
on the edge of a hook 164 distal from the juncture between the
hook 164 and the band 162. The teeth 1105 may be any size
and shape know in the art including, but not limited to, sub-
stantially pyramidal or hemispherical. The teeth 1105 are
operationally compatible with the teeth 1104 on a flange 108
of a roller shell 102. For example, as shown in FIG. 12, the
teeth 110qa, 1105 may fit between each other. The teeth 110a,
1105 may help secure a roller strap 160 to a roller shell 102,
such as by limiting slippage of the roller strap 160 on the
roller shell 102.

FIG. 13 depicts a cross-section of a roller shell 102 accord-
ing to another exemplary embodiment. The roller shell 102 of
FIG. 13 may be used in conjunction with the heatable rod 122
and optional roller strap 160 of FIGS. 1-12. The roller shell
102 of FIG. 13 is of substantially the same form and construc-
tion as the roller shell 102 of FIGS. 2-4. In this embodiment,
the width between the outer wall 112 and inner wall 114 is
greater than the width between the outer wall 112 and inner
wall 114 in FIG. 4 such that the thickness of the thermally
conductive material 116 is greater in this embodiment than in
FIG. 4. If the roller shell 102 is double-walled, the width of
the annual space is greater than the width of the annular space
in FIG. 4. The thickness of the thermally conductive material
116 may be any thickness. In the construction and use of the
heatable hair roller 100, variable thermally conductive mate-
rial 116 thicknesses help allow one diameter of heatable rod
122 to be used with a variety of outer diameters of roller shells
102. The thermally conductive material 116 or filler may be
any of those as described above.

FIG. 14 depicts another exemplary embodiment of a heat-
able rod 222 for use with a variety of outer diameters of roller
shells 102. The heatable rod 222 of this embodiment may be
provided with the expansion sleeve 290 of FIG. 15. The
expansion sleeve 290 fits over a heatable rod 222, as shown in
FIG. 16, to increase the effective outer diameter of the heat-
ablerod 222. The heatable rod 222 with expansion sleeve 290
is used in conjunction with the roller shell 102 and optional
roller strap 160 of FIGS. 1-12. The expansion sleeve 290 may
help to fill a separation space between the outer diameter of a
heatable rod 222 and the inner diameter of a roller cavity 118.

The heatablerod 222 of FIG. 14 is of substantially the same
form and construction as the heatable rod 122 of FIGS. 5-7.
The heatable rod 222 may also comprise a sleeve attachment
292a at or near the closed end 224. The sleeve attachment
292a may be of any form. In the exemplary embodiment of
FIG. 14, the sleeve attachment 292q is a substantially flat,
ring-shaped flange that encircles the grip 228. The sleeve
attachment 292a may extend beyond the outer wall 232 of the
heatable rod 222. The sleeve attachment 2924 may be inte-
grally formed with the heatable rod 122 or otherwise secured
to the heatable rod 222 by any known means, such as bonding,
gluing, snap fitting around the grip 228, or overmolding.

With reference to FIG. 15, the expansion sleeve 290 may be
substantially tubular in shape. The length of the expansion
sleeve 290 may be approximately the length of the heatable
rod 222. The expansion sleeve 290 may be single-walled or
multi-walled. The expansion sleeve 290 has an outer wall,
inner wall, and thermally conductive material or filler sub-
stantially as described for the heatable rod 122 of FIGS. 5-7.
The expansion sleeve 290 may be constructed of any one or
more heat-conductive materials as described for the heatable
rod 122 of FIGS. 5-7.

The internal diameter of the expansion sleeve 290 may be
fractionally greater than the exterior diameter of the heatable
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rod 222. When the expansion sleeve 290 is fitted over a
heatable rod 222 as shown in FIG. 16, the expansion sleeve
290 may fit closely or snugly over the heatable rod 222. A
snug fit may help transfer heat between the heatable rod 222
and the expansion sleeve 290.

The external diameter of the expansion sleeve 290 may be
fractionally less than the diameter 157 of the roller cavity 118.
When the roller shell 102 is fitted over an expansion sleeve
290, the roller shell 102 may fit closely or snugly over the
expansion sleeve 290. A snug fit may help transfer heat
between the expansion sleeve 290 and the roller shell 102.

The expansion sleeve 290 may comprise an open end 294
and a sleeve attachment 29254 at the opposing end. When the
expansion sleeve 290 is fitted over the heatable rod 222 as
shown in FIG. 16, the roller attachment 250 of the heatable
rod 222 is exposed in the open end 294 of the expansion sleeve
290.

The sleeve attachment 2926 may be of any form. In the
exemplary embodiment of FIG. 15, the sleeve attachment
2925 is substantially flat and ring-shaped. The sleeve attach-
ment 2925 may be integrally formed with the expansion
sleeve 290 or otherwise secured to the expansion sleeve 290
by any known means, such as bonding, gluing, or molding.

The heatable rod 222 and expansion sleeve 290 may be
releasably secured to each other, such as by the sleeve attach-
ments 2924,b. The sleeve attachments 2924,5 may be opera-
tionally compatible. For example, one sleeve attachment 292
may be constructed of metal and the other sleeve attachment
292 may be constructed of a magnet or magnetic material. As
another example, both sleeve attachments 292a,6 may be
constructed of a magnet or magnetic material. In these
examples, the sleeve attachments 2924,b are secured to each
other by magnetic attraction.

In another example, one sleeve attachment 292 may com-
prise a key and the other sleeve attachment 292 may comprise
a complementarily-shaped slot. The sleeve attachments 2924,
b may be releasably secured to each other by seating the key
of one sleeve attachment 292 into the slot of the other sleeve
attachment 292. Rotating the heatable rod 222 in one direc-
tion may lock the key into the slot, and rotating the heatable
rod 222 in the opposite direction may release the key from the
slot.

In a further example, one sleeve attachment 292 may com-
prise an annular boss and the other sleeve attachment 292 may
comprise a complementarily-shaped recess. The sleeve
attachments 292q, b may be releasably secured to each other
by snap-fitting the boss into the recess. The heatable rod 222
and expansion sleeve 290 may be secured to each other before
being heated, as described below.

In another exemplary embodiment (not shown), an expan-
sion sleeve is used in conjunction with the heatable rod 122 of
FIGS. 5-7. In this embodiment, the expansion sleeve may be
of substantially the same form and construction as the expan-
sion sleeve 290 of FIG. 15, but the open end of the expansion
sleeve may be applied over the closed end 124 of the heatable
rod 122. Compared to the sleeve attachment 2925 of the
embodiment of FIG. 15, the diameter of the center of the
ring-shaped sleeve attachment of this embodiment is smaller.
The diameter of the center of the ring is less than the external
diameter of the heatable rod, such that when the expansion
sleeve is applied to the heatable rod 122, the sleeve attach-
ment may rest on top of the closed end 124 of the heatable rod
122. The grip 128 of the heatable rod 122 may protrude
through the center of the sleeve attachment. The expansion
sleeve of this embodiment may be releasably secured to a
heatable rod 122 by any means described above for the expan-
sion sleeve 290 and heatable rod 222 of FIGS. 14-16. The
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expansion sleeve may help to fill a separation space between
the outer diameter of a heatable rod 122 and the inner diam-
eter of a roller cavity 118.

In some implementations, the heatable hair rollers 100 are
provided with a heating unit 170. With reference to FIGS. 17
& 18, the heating unit 170 comprises a base plate 172. The
base plate 172 may be supported by one or more feet 176. Any
number of substantially vertical heating element posts 174
extend from the top surface of the plate 172. In the exemplary
embodiment of FIG. 17, twenty-four posts 174 are substan-
tially evenly spaced on the plate 172. The posts 174 may be
constructed of any heat-conductive but electrically resistive
material or combination of materials known in the art. For
example, the posts 174 may be capped by a metal, such as
stainless steel or aluminum, while the core can be an electri-
cally resistive material such as carbon, carbon composites, or
other known resistive materials. The height of the posts 174
may be approximately the same as the length of the cavity 138
of'a heatable rod 122, 222. The diameter of the posts 174 may
be fractionally less than the diameter of the cavity 138 of a
heatable rod 122, 222. The posts 174 may provide heat to the
heatable rods 122, 222.

The heating unit 170 may also include a variety of controls
and function indicators positioned on any surface of the heat-
ing unit 170. In the exemplary embodiment depicted in FIG.
17, the controls and function indicators are positioned on the
front face of the heating unit 170. The controls in the embodi-
ment of FIG. 17 include a power switch 178. The power
switch 178 may be, for example, a toggle switch. The controls
in the embodiment of FIG. 17 also include a rheostat 180 or
other circuit component for power control. The rheostat 180
may control, for example, temperature of the heating unit
170. The rheostat 180 may rotate incrementally to select
preset temperatures or may rotate continuously to select a
continuum of temperatures. Selected temperatures may range
from, for example, about 80° F. to about 300° F. In other
embodiments, the rheostat 180 may also control power to the
heating unit 170.

In the exemplary embodiment depicted in FIG. 17, the
function indicators may include a plurality of LED lights 182.
An LED light 182 may be connected to a thermocouple and
when lit may indicate that the heating unit 170 has reached a
selected temperature. Other LED lights 182 may indicate that
a specific temperature setting has been selected. For example,
separate LED lights 182 may indicate selection of each of a
low, low/medium, medium, medium/high, and high tempera-
ture setting.

In the operation of the heating unit 170, current from a
power cord 183 may pass through an inverter 186 to a circuit
board 184 (see FI1G. 18). The controls and function indicators
described above may be potted to the circuit board 184. Cur-
rent may also pass through a circuit 188 to or into each post
174. Electrical conductivity in the posts 174 may be poor such
that resistive heat is generated. The heated posts 174 may in
turn heat heatable rods 122, 222 that have been placed over
the posts 174. The temperature of the heatable rods 122, 222
may be controlled by the rheostat 180.

By way of example, but not limitation, the heatable hair
roller 100 of FIGS. 1-12 may be used with the heating unit
170 of FIGS. 17 & 18 to curl a user’s hair according to the
following procedure. One or more heatable rods 122 are
heated by heat transfer from the posts 174 of the heating unit
170 over which the heatable rods were placed. Before, during,
or after the heatable rods 122 are being heated, a section of dry
or wet hair is separated from the rest of the user’s hair as
depicted in FIG. 19. The section of hair is wound around the
bobbin portion 120 of a roller shell 102 until the entire length,
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or just a portion of the length, is wound. The roller shell 102
is held in place while a roller strap 160 is releasably secured
to the roller shell 102 by hooking a hook 164 over a flange
108, and pulling on the free end of the roller strap 160 to
stretch the band 162 the length of the roller shell 102. The
wound hair is captured between the roller shell 102 and the
band 162. Then the opposing hook 164 is hooked over the
opposing flange 108. The roller strap 160 may be secured first
at either the closed end 104 or the open end 105 of the roller
shell 102. If provided, the teeth 1105 of a hook 164 can be
seated between the teeth 1104 of a flange 108 to help secure
the roller strap 160 to the roller shell 102.

While holding a heated heatable rod 122 at the grip 128, the
open end 125 of the heatable rod 122 is inserted into the open
end 105 of the roller shell 102. The heatable rod 122 is moved
past the roller opening 106 into the roller cavity 118 such that
the outer wall 132 of the heatable rod 122 is in contact with,
the inner wall 114 ofthe roller shell 102. The heatable rod 122
is inserted until the heatable rod 122 is releasably secured to
the roller shell 102. In the embodiment depicted in FIG. 19,
the heatable rod 122 is inserted until the roller attachment 150
and rod attachment 140 are close enough that magnetic attrac-
tion between them secures them together. The heatable rod
122 heats the roller shell 102. Heating the roller shell 102 to
a surface temperature of approximately 175-200° F. produces
curls in most or all hair types. Heating the roller shell 102 to
a surface temperature of approximately 80-175° F. produces
a wave or curl depending on the hair type. Heating the roller
shell 102 to a surface temperature of approximately 80° F.
produces a wave in most or all hair types.

The process described above may be repeated for addi-
tional sections of hair. After the desired amount of time has
passed, which may be after the heatable rod 122 has heated
the roller shell 102 and the roller shell 102 has subsequently
cooled off, the heatable rod 122 is removed from the roller
shell 102 by pulling on the grip 124 until the magnetic attrac-
tion between the roller attachment 150 and rod attachment
140 is overcome. The roller strap 160 is removed from the
roller shell 102 by pulling on a hook 164 to release it from a
flange 108, and then releasing the opposing hook 164 from
the opposing flange 108. Alternatively, the heatable rod 122
remains secured to the roller shell 102 while the roller strap
160 is removed. The curled section of hair is then unwound
from the roller shell 102.

In another procedure for using the heatable hair roller 100
of FIGS. 1-12 to curl a user’s hair, a heatable rod 122 is
removed from a roller shell 102 as described above after the
heatable rod 122 has partially or completely cooled. The
heatable rod 122 is then reheated in the heating unit 170 as
described above. The reheated heatable rod 122 is then re-
inserted into a roller shell 102, which has remained secured to
the user’s hair. A roller shell 102 may be reheated in this
manner any desired number of times. Reheating a roller shell
102 and re-inserting it into a roller shell 102 may help to
produce a more durable or longer lasting curl.

In a similar procedure as that described immediately
above, a reheated heatable rod 122 is inserted into a roller
shell 102 that has not yet been heated. A number of roller
shells greater than the number of heatable rods are thereby
heated.

The heatable rod 222 and expansion sleeve 290 of FIGS.
14-16 may be used with the heating unit 170 of FIGS. 17 & 18
to curl a user’s hair according to the following procedure. The
open end 125 of the heatable rod 222 is inserted through the
sleeve attachment 2924 of the expansion sleeve 290 until the
sleeve attachments 2924,b are close enough that magnetic
attraction between them secures them together. One or more
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heatable rods 222 with an attached expansion sleeve 290 are
then heated as described above. A user’s hair is wound around
aroller shell 102 and a roller strap 160 is secured to the roller
shell 102 as described above. A heatable rod 222 with an
attached expansion sleeve 290 is inserted into a roller shell
102 as described above for the heatable rod 122 alone. After
the desired amount of time has passed, the heatable rod 222
with attached expansion sleeve 290 is removed from the roller
shell 102 as described above for the heatable rod 122 alone.
Theheatable rod 222 with attached expansion sleeve 290 may
remain secured together for subsequent use, or the expansion
sleeve 290 may be removed from the heatable rod 222 by
pulling on the expansion sleeve 290 until the magnetic attrac-
tion between the sleeve attachments 292a,5b is overcome.

In another procedure for curling a user’s hair, another
embodiment of an expansion sleeve (not shown) is applied
over the closed end 124 of the heatable rod 122 of FIGS. 5-7.
One or more combined heatable rods 122 and expansion
sleeves are then heated as described above. A user’s hair is
wound around a roller shell 102 and a roller strap 160 is
secured to the roller shell 102 as described above. A combined
heatable rod 122 and expansion sleeve is inserted into aroller
shell 102 as described above for the heatable rod 122 alone.
After the desired amount of time has passed, the combined
heatable rod 122 and expansion sleeve is removed from the
roller shell 102 as described above. The combined heatable
rod 122 and expansion sleeve may remain together for sub-
sequent use, or the expansion sleeve may be removed from the
heatable rod 122 by pulling them apart.

All directional references (e.g., proximal, distal, upper,
lower, upward, downward, left, right, lateral, longitudinal,
front, back, top, bottom, above, below, vertical, horizontal,
radial, axial, clockwise, and counterclockwise) are only used
for identification purposes to aid the reader’s understanding
of the present invention, and do not create limitations, par-
ticularly as to the position, orientation, or use of the invention.
Connection references (e.g., attached, coupled, connected,
and joined) are to be construed broadly and may include
intermediate members between a collection of elements and
relative movement between elements unless otherwise indi-
cated. As such, connection references do not necessarily infer
that two elements are directly connected and in fixed relation
to each other. The exemplary drawings are for purposes of
illustration only and the dimensions, positions, order and
relative sizes reflected in the drawings attached hereto may
vary.

The above specification, examples and data provide a com-
plete description of the structure and use of exemplary
embodiments of the invention as defined in the claims.
Although various embodiments of the claimed invention have
been described above with a certain degree of particularity, or
with reference to one or more individual embodiments, those
skilled in the art could make numerous alterations to the
disclosed embodiments without departing from the spirit or
scope of the claimed invention. Other embodiments are there-
fore contemplated. It is intended that all matter contained in
the above description and shown in the accompanying draw-
ings shall be interpreted as illustrative only of particular
embodiments and not limiting. Changes in detail or structure
may be made without departing from the basic elements of the
invention as defined in the following claims.

What is claimed is:

1. A heatable hair roller comprising

a heatable rod having a first end and a second end; and

a roller shell configured to releasably receive the heatable
rod in a roller cavity, wherein
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the roller shell and the heatable rod comprise a magnetic
interconnection configured to releasably secure the
roller shell to the heatable rod,

the magnetic connection is positioned at the first end of the

heatable rod, and

a thermally insulating grip extends outward from the sec-

ond end of the heatable rod beyond a plane of an open
end of the roller shell, wherein

once the heatable rod is heated, the heatable rod is placed

into the roller shell that is previously rolled up within the
hair, the heatable rod can be removed from the roller
shell once a hair curling process has been completed
leaving the roller shell in the hair until a time of styling,
or at any time during the hair curling process the heat-
able rod can be removed from the roller shell within the
hair or the roller shell and the heatable rod can be
removed from the hair at the same time.

2. The heatable hair roller of claim 1, wherein the roller
shell comprises a rod attachment as part of the magnetic
interconnection and the rod attachment comprises a magnet
configured to releasably secure the roller shell to the heatable
rod.

3. The heatable hair roller of claim 1, wherein the heatable
rod comprises a roller attachment as part of the magnetic
interconnection and the roller attachment comprises a magnet
configured to releasably secure the heatable rod to the roller
shell.

4. The heatable hair roller of claim 1, wherein the roller
shell is constructed of a thermally conductive material.

5. The heatable hair roller of claim 1, comprising an expan-
sion sleeve configured to receive a heatable rod and to be
received by the roller shell, wherein the expansion sleeve fills
a separation space between the heatable rod and roller cavity.

6. The heatable hair roller of claim 1, wherein the roller
shell comprises an open end and a closed end and the mag-
netic connection is positioned inside the closed end.

7. The heatable hair roller of claim 1, wherein either or both
of the roller shell or the heatable rod is constructed with a
thermally conductive filler between a double wall.

8. A heatable hair roller system comprising

atleast one heatable rod having a first end and a second end,

at least one roller shell configured to releasably receive a

heatable rod in a roller cavity defined by the roller shell,
and

a heating unit, wherein

the roller shell and the heatable rod comprise a magnetic

interconnection configured to releasably secure the
roller shell to the heatable rod,

the magnetic connection is positioned at the first end of the

heatable rod, and

a thermally insulating grip extends outward from the sec-

ond end of the heatable rod beyond a plane of an open
end of the roller shell, wherein

once the heatable rod is heated, the heatable rod is placed

into the roller shell that is rolled up within the hair, the
heatable rod can be removed from the roller shell once a
hair curling process has been completed leaving the
roller shell in the hair until a time of styling, or at any
time during the hair curling process the heatable rod can
be removed from the roller shell within the hair or the
roller shell and the heatable rod can be removed from the
hair at the same time.

9. The system of claim 8, wherein the roller shell comprises
a rod attachment as part of the magnetic interconnection and
the rod attachment comprises a magnet configured to releas-
ably secure the roller shell to the heatable rod.
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10. The system of claim 8, wherein the heatable rod com-
prises a roller attachment as part of the magnetic interconnec-
tion and the roller attachment comprises a magnet configured
to releasably secure the heatable rod to the roller shell.

11. The system of claim 8, wherein the roller shell is
constructed of a thermally conductive material.

12. The system of claim 8, comprising an expansion sleeve
configured to receive a heatable rod and to be received by the
roller shell, wherein the expansion sleeve fills a separation
space between the heatable rod and roller cavity.

13. The system of claim 8, comprising a roller strap con-
figured to secure the roller shell to hair.

14. The system of claim 8, wherein the roller strap com-
prises at least one hook configured to secure the roller strap to
the roller shell.

15. The system of claim 14, wherein the hook comprises
teeth configured to secure the roller strap to the roller shell.

16. The system of claim 8, wherein the heating unit com-
prises a post configured to heat the heatable rod.

17. The system of claim 8, wherein the roller shell com-
prises an open end and a closed end and the magnetic con-
nection is positioned inside the closed end.

18. The system of claim 8, wherein either or both of the
roller shell or the heatable rod is constructed with a thermally
conductive filler between a double wall.

19. A method of using a heatable hair roller system com-
prising

providing a heatable hair roller system comprising

at least one heatable rod,

at least one roller shell configured to releasably receive
a heatable rod in a roller cavity defined by the roller
shell, and

a heating unit, wherein

the roller shell and the heatable rod comprise a magnetic
interconnection configured to releasably secure the
roller shell to the heatable rod;

heating the heatable rod in the heating unit;

winding a section of hair around the roller shell;

securing the roller shell to the hair;
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inserting the heated heatable rod into the roller shell; and

removing the heatable rod from the roller shell and leaving

the roller shell in the hair.

20. The method of claim 19 further comprising securing
the heatable rod inside the roller shell by engaging the mag-
netic interconnection of the roller shell and heatable rod.

21. The method of claim 19 further comprising securing
the roller shell to the hair by pins, clips, or straps.

22. The method of claim 19 further comprising securing
the roller shell to the hair while the roller shell is at room
temperature such that a user’s fingers are not burned.

23. The method of claim 19 further comprising inserting
the heated heatable rod into the roller shell by pinching a
thermally insulating grip extending outward from the heat-
able rod beyond a plane of an open end of the roller shell such
that a user’s fingers are not burned.

24. The method of claim 23 further comprising removing
the heatable rod from the roller shell by pulling on the ther-
mally insulating grip such that a user’s fingers are not burned.

25. The method of claim 23, further comprising

removing the heatable rod when the roller has become too

hot in the hair or on the scalp;

waiting for the heatable rod to cool off slightly; and

reinserting the heatable rod into the roller shell, wherein

the user does not re-roll the hair.

26. The method of claim 19 further comprising removing
the heatable rod from the roller shell while the heatable rod is
still hot such that the hair is not damaged or the scalp is not
burned.

27. The method of claim 19 further comprising

removing the heatable rod from the roller shell;

re-heating the heatable rod in the heatable unit; and

re-inserting the re-heated heatable rod into one of the roller
shells in the hair.

28. The method of claim 19, further comprising

waiting for the hair to finish curling before removing the

heatable rod from the roller shell; and

leaving the roller shell in the hair until the hair is styled.
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